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ABSTRACT : 

PURPOSE: To extend the signal reaching distance of a unit rod 1 as 
long as possible. 

CONSTITUTION: In an underground data collecting system in which a 
sensor (temperature sensor) 2, a transmission circuit 7, and a 
transmission coil 8 are provided near the tip of a steel rod (boring 
rod) 1, while a detecting coil 9 and a receiving circuit 12 are 
provided at the ground surface side of the steel rod 1, so as to 
collect the underground data on the ground, a material 14 of a high 
magnetic permeability is provided surrounding between the 
transmission coil 8 and the steel rod 1, or at least the part of the 
steel rod 1 where the detecting coil 9 is provided is composed of a 
material of a high magnetic permeability. By increasing the maximum 
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signal reaching distance, the number of steps of relay devices can be 
reduced, and the reliability and the economy can be improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the collecting system for detecting the subterranean 

information on a rod point to a surface-of-the-earth side. 

[0002] 

[Description of the Prior Art] When it is going to acquire the information on the rod point rotated like a 
boring machine in the real time, it is necessary to mind installation for a sensor, to rod mind a rod for the 
information, and to collect by the surface-of-the-earth side, in such a case, as a conventional 
subterranean information gathering method Embed a sensor near the head of a steel rod and a sensor is 
approached within this rod. The sending-circuit section which modulates a subcarrier using the 
subterranean information detected by this sensor, The receiver coil of the shape of a solenoid which will 
produce a calling-on signal if the solenoid-like transmitter coil made to generate a magnetic signal is 
prepared in a rod, a rod is rolled as a magnetic core at the surface-of-the-earth side of a rod and a 
magnetic signal is in a rod, The receiving-circuit section which receives this calling-on signal, recovers 
the aforementioned input signal from this signal, and reproduces subterranean information was prepared, 
and the method which transmits the magnetic signal generated with the transmitter coil even to the place 
of said receiver coil by making a rod into a transmission line was adopted. 
[0003] 

[Problem(s) to be Solved by the Invention] By the above-mentioned conventional method, magnetic flux 
was not efficiently transmitted by the eddy current loss or hysteresis loss which are generated in the drill 
rod which constitutes the magnetic core near the transmitter coil since the direct transmitter coil is 
wound around the drill rod, but in order to collect the subterranean information on a deep place for this 
reason, repeating installation needed to be installed on the way (Heisei 3 patent application No. 189466). 
However, since the configuration magnitude of this repeating installation was substantially the same as 
the above-mentioned basic configuration, since it is not only economically disadvantageous, but the rod 
reinforcement of that part fell when repeating installation was installed, preparing many these needed 
big caution on a design and handling. 

[0004] Therefore, the object of this invention tends to obtain the information gathering method which 
lengthened signal range as much as possible, and lessened the number of stages of the above-mentioned 
repeating installation as much as possible. 
[0005] 

[Means for Solving the Problem] The signal-transmission method by the electromagnetic induction 
which tells the magnetic flux in which high permeability materials were twisted around the drill rod of a 
transmitter-coil arrangement part upwards, and winding and a transmitter coil generate a transmitter coil 
efficiently to a drill rod is used for this invention. 

[0006] The sensor which was embedded near the head of a steel rod inside the rod according to this 
invention, The sending-circuit section which modulates a subcarrier with the subterranean information 
signal which approached this sensor and this sensor detected, and outputs a modulation subcarrier, And 
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the solenoid-like transmitter coil which goes this steel rod around and is made to generate a magnetic 
signal in a rod in response to said modulation subcarrier is prepared. Prepared the receiving-circuit 
section which restores to solenoid-like the receiver coil and this calling-on signal which will change this 
into a calling-on signal if a magnetic signal is sent to the surface-of-the-earth side of said steel rod by 
making this steel rod into a transmission line, and acquires said subterranean information. In the method 
which collects subterranean information in the ground, the subterranean information gathering method 
with a steel rod characterized by making high permeability materials go around between the transmitter 
coil of the shape of said solenoid and said steel rod is obtained. 

[0007] Moreover, the part of a steel rod around which the transmitter coil was wound at least may 
consist of high permeability ingredients instead of preparing what went around as high permeability 
materials among the above-mentioned invention according to this invention. 

[0008] In the above-mentioned invention, when formed by the drill rod for said steel rod to excavate the 
ground, or when the head for said steel rod to intrude in the earth by press fit is formed with the rod 
which carried out the cone configuration, a desirable result is obtained especially. 
[0009] 

[Function] Eddy current loss and hysteresis loss can be reduced, and the magnetic flux generated with a 
coil can be made to increase equivalent by adding high permeability materials between a transmitter coil 
and a rod in the method by this invention. [ / near / which was wound around the steel rod / the 
transmitter coil ] That is, the eddy current loss which the magnetic flux which a coil generates becomes 
2 about 1/at the end when setting a coil center section to 1, and falls rapidly in a coil end, and is 
generated in a magnetic core increases by the square of flux density, and hysteresis loss increases by the 
1.6th power of flux density. Therefore, these loss is mitigated by putting the high permeability materials 
in which eddy current loss and hysteresis loss have very small magnetic properties compared with a rod 
ingredient on a part with the high flux density generated with a coil. If it explains more concretely and 
high permeability materials will be placed between a transmitter coil and a rod, compared with a rod, it 
will concentrate into the high high permeability materials of relative permeability, and the magnetic flux 
generated with a transmitter coil will not invade in a rod. And since the relative permeability the exterior 
and inside a rod is about 1 : 1000, the magnetic flux which came out of high permeability materials will 
be transmitted into a rod. 
[0010] 

[Example] Drawing 1 is drawing showing the configuration of the example by this invention, and 
drawing 2 is drawing showing the detail of the arrangement relation to the operation site of drawing 1 , 
and an electrical circuit part. However, this drawing 2 itself may regard it as the drawing in which 
arrangement of equipment is shown conventionally. 

[001 1] If the whole configuration is first explained mainly with reference to drawing 2 , the boring 
machine with which A was prepared in the earth surface in the case of boring, and B show the point of a 
drill rod 1 . It is embedded near the point B of a drill rod so that a temperature sensor 1 may not be 
damaged. The oscillator circuit 3, the conversion circuit 4, the modulation circuit 5, and the amplifying 
circuit 6 form the sending-circuit section 7 ( drawing 1 ). Although a transmitter coil 8 serves as an axis 
of this invention, only the location is shown here. Moreover, the rod is wound around the sensing coil 9 
of a receiving side by the upper bed section of a drill rod 1 as a magnetic core, and the amplifying circuit 
10 and the demodulator circuit 1 1 constitute the receiving-circuit section 12 ( drawing 1 ). The 
temperature information on the rod point detected by the sensor spreads a drill rod 1 in the form of the 
modulation subcarrier by electromagnetic induction, and recovery playback is received and carried out 
by the surface-of-the-earth side by this. In addition, according to the depth of drilling, two or more are 
added suitably, and a drill rod 1 collects subterranean information. 

[0012] Next, one example of this invention is explained to a detail with reference to drawing 1 and 
drawing 2 . As shown in drawing 1 , the temperature sensor 2 is built into the rod wall near the head of 
the steel drill rod 1, the direct current voltage which is proportional to subterranean detection 
temperature by this is outputted to it, and the output is given to the sending-circuit section 7. The 
sending-circuit section 7 is contained in a watertight container, and is held in the rod 1 by the supporter 
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material 13. The interior of the sending-circuit section 7 has circuitry as shown in drawing 2 , and the 
output of a temperature sensor 2 is given to the conversion circuit 4 which performs electrical-potential- 
difference-frequency conversion, and is changed into the signal which has a frequency according to 
input voltage here. An oscillator circuit 3 is 10kHz as an object for subcarriers. A RF signal is generated 
and the output is given to a modulation circuit 5. A modulation circuit 5 receives signalling frequency 
from the above-mentioned conversion circuit 4, and modulates and outputs the subcarrier given by this 
from the oscillator circuit 3. After power amplification of the output of the subcarrier band obtained 
from the modulation circuit 5 is carried out in an amplifying circuit 6, it is applied to a transmitter coil 8, 
and it gives flux reversal to a rod 1 according to the exciting current which flows a coil. Although the 
transmitter coil 8 is formed in the shallow slot formed in the rod, the high permeability materials 14 
longer than transmitter-coil length are beforehand twisted around the inside, and it is being fixed by 
adhesion protection material. 

[0013] drawing showing the front view (a) of the transmitter coil 8 of the above [ drawing 3 ], and flux 
density distribution (continuous line of b) - it is - an end winding - flux density - about [ of a coil 
center section ] - it is set to one half and decreasing immediately is shown out of the coil. As stated 
previously, high permeability materials 14 are formed for a long time than the die length of a coil so that 
the field where the flux density formed with a coil is high may be covered. It can become possible to 
reduce the eddy current loss and hysteresis loss in a front face of a drill rod 1 of the magnetic flux 
formed with the transmitter coil 8 by this, and magnetic flux can be made to form efficiently on a drill 
rod. It is made for the effectiveness which lengthens signal-transmission distance to be produced the 
above result. In addition, the coil covering 15 is for protecting a transmitter coil 8. 
[0014] The other end, i.e., surface of the earth, side of a drill rod is reached, induced voltage is detected 
by the subcarrier band from the sensing coil 9 prepared here, and the magnetic flux formed as mentioned 
above is sent to the receiving-circuit section 12. In this receiving-circuit section 12, after being amplified 
by the amplifying circuit 10, the sent induced voltage is applied to a demodulator circuit 11, and it gets 
over as a modulating signal and it is outputted. According to this invention, it becomes possible to about 
100 meters to have the same information as the signal added to the above-mentioned modulation circuit 
to having been about a maximum of 50 meters in the signal transduction distance conventional with 
single equipment by [ which it is in ** ] arranging high permeability materials inside a transmitter coil 
as mentioned above, and this signal to which it restored has very large effectiveness practical. 
[0015] In addition, in the above-mentioned example, although the temperature sensor was mentioned as 
the example, it cannot be overemphasized that it is suitably chosen according to the class of information 
to detect, for example, torque, water pressure, etc. Moreover, in the example, although the revolution 
drill rod for drilling was used, the head for making a hole in the ground by suitable press fit for 
examination of the subsurface layers which include a slant face etc. instead of this etc. can also use the 
penetrating rod which carried out the cone mold. 

[0016] Moreover, in the above-mentioned example, although comparatively thin high permeability 
materials are used for a transmitter-coil inside part, the same effectiveness is acquired also by 
constituting the rod near the transmitter coil itself from high permeability materials. 
[0017] 

[Effect of the Invention] By preparing high permeability material longer than this coil inside a 
transmitter coil like [ it is ****** and ] by the above explanation according to this invention, signal 
range can be made into size, it changes that it is possible to decrease the number of stages of repeating 
installation by this, and improvement in dependability and profitability is obtained. 



[Translation done.] 
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